Ethanol stimulates shape change in human platelets by activation of phosphoinositide-specific phospholipase C.
Administration of ethanol to human platelets resulted in a rapid shape change which was maximal within 30 s. Ethanol did not cause aggregation or secretion of ATP at any time and inhibited aggregation induced by collagen. In platelets that were loaded with the intracellular calcium indicator fura2, ethanol induced a rapid mobilization of calcium from internal, thrombin-sensitive pools. Cytosolic calcium increased to a maximum within 5 s and decreased slowly over the ensuing 5 min to near basal levels. The mobilization of calcium by ethanol coincided with the rapid formation of phosphatidic acid and a decrease in the level of phosphatidylinositol 4,5-bisphosphate, as measured in 32P-labeled platelets. In platelets labeled with myo-[2-3H]inositol, ethanol caused a 20-30% increase in the levels of inositol (1,4,5)-trisphosphate and inositol bisphosphate within 10 s. Ethanol also induced the transient phosphorylation of myosin light chain (20 kDa) and a 40 kDa protein, a known substrate for protein kinase C. The results indicate that ethanol activates phosphoinositide-specific phospholipase C in human platelets. The subsequent mobilization of intracellular calcium and activation of protein kinase C can account for the shape change induced by ethanol.